ACL reconstruction using a novel hybrid scaffold composed of polyarylate fibers and collagen fibers.
The objective was to perform an initial in vivo evaluation of a novel braided hybrid polyarylate and collagen fiber scaffold for the reconstruction of the anterior cruciate ligament (ACL). The braided hybrid scaffold is composed of 75% poly(desaminotyrosyl-tyrosine dodecyl dodecanedioate)(12,10), [p(DTD DD)] fibers and 25% type I bovine collagen fibers. The scaffold is designed to temporarily bear mechanical loads and gradually degrade as neoligament tissue is deposited. Scaffolds were electron beam sterilized and used to reconstruct the ACL in five Finnish Dorset crossed-bred sheep in this feasibility study. At 4 (n = 1) and 12 (n = 4) weeks post-op, scaffolds were retrieved and analyzed for cellular ingrowth and strength retention. There was extensive cell infiltration and vascularity, which increased with time. Tissue ingrowth occurred throughout the cross section in the midsubstance of the scaffolds. After 12 weeks all scaffolds were intact. Femur-scaffold-tibia complex (FSTC) explanted at 12 weeks had a yield load of 42 ± 22 N and a stiffness of 9 ± 3 N mm(-1). All scaffolds were well tolerated in the intraarticular space and induced tissue ingrowth, including new blood vessels, fibroblasts, inflammatory cells, and newly deposited collagen, throughout the cross section of the scaffold. Tissue ingrowth is critical to the success of a degradable scaffold for ACL reconstruction. Long-term studies in a large animal model are required to determine the efficacy of these novel hybrid scaffolds for ACL reconstruction.